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FREDERICK A. G. MUIR
Biographical Sketch
The Work of Dr. Frederick A. G. Muir in the Biological Control
of Sugar Cane Insects in Hawaii
BY O. H. SWEZKY AND £. X. WILLIAMS
(Presented at the meeting of June 4, 1931)
With the death of Dr. Muir in England on May 13, 1931,
ended the career of a man who had devoted his best years to the
field of biological control as a method of controlling insect pests.
Dr. Muir began this work for the Experiment Station of the Ha
waiian Sugar Planters' Association in September, 1905. This
was when the sugar cane leafhopper (Perkinsiella saccharicida
Kirk.) was still a serious pest in Hawaii. It was also shortly
after the introduction of the leafhopper egg-parasites* by Albert
Koebele and Dr. R. C. L. Perkins, from Australia and Fiji. These
parasites had not yet shown their ability to cope with the enormous
numbers of their host. Mr. Koebele had been working for more
than ten years on the introduction of beneficial insects into Hawaii
and, being in failing health, wished to retire from active foreign
work in the tropics. On his return from Fiji he spent but a
short time in Honolulu in the summer of 1905, before leaving for
California. Mr. Koebele never came to Honolulu again.
To carry on the work in which Mr. Koebele had been so suc
cessful since his arrival in Hawaii in 1893, Dr. Muir was engaged,
and his services on the staff of the Experiment Station, H.S.P.A.,
commenced September 1, 1905.
Spending but a short time in Honolulu, Dr. Muir's first for
eign trip was to Fiji with the primary object of investigating the
economic conditions of the leafhopper in cane fields there. This
leafhopper was a different species from the cane leafhopper in
Hawaii and was found doing no damage to cane, being kept in
check by several natural enemies, the most important of which
were the egg-parasites mentioned above and which had already
been introduced into Hawaii. Another parasite found to have
economic value was a stylopid (Elenchus tenuicornis Perk.). At
tempts were made to introduce this parasite into Hawaii, but it
* Paranagrus optabilis Perk., P. perforator Perk., and Anagrus frequens Perk.,
from Australia in 1904; and Ootetrastichus beatus Perk, from Fiji in 1905.
Proc. Haw. Ent. Soc, VIII, No. 1, Nov., 1932.
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failed to attack the leafhopper in the cane fields there. Still an
other parasite found was a dryinid (Haplogonatopus vitiensis
Perk.) which was successfully introduced into Hawaiian cane
fields, and for a time was quite a factor in the control of the
leafhopper. After a number of years, however, it became scarce
and in recent years has been seldom seen.
On this trip a great deal of time was spent in investigating the
cane borer (Rhabdocnemis obscura [Boisd.]) to discover if pos
sible the cause of its decrease there, for Mr. Koebele had reported
such a decrease in Fiji since his visit there in 1892. No natural
enemies were found that could be considered responsible for this.
Some of the planters believed that the introduction of a harder
variety of cane was the chief reason for the decrease of the borer.
After six months in Fiji, Dr. Muir returned to Honolulu, where
a few months were spent prior to starting off in July, 1906, for
the Orient, where cane leafhopper parasites were investigated in
south China in the vicinity of Macao, and inland from Canton.
Cane leafhoppers there were found well controlled by egg-parasites
similar to those in Australia and Fiji, and there were other valu
able enemies as well. Only one of these was successfully intro
duced into Hawaii. This was a large black dryinid (Pseudo-
gonatopus hospes Perk.), parasitic on adult leafhoppers. It was
reared at the Experiment Station and colonies were distributed
to the other islands, but it was only after nine years that it was
known to have become established in Hawaiian cane fields. It
never became very numerous, but even in recent years with the
leafhopper usually scarce, this parasite maintains its existence,
and an occasional parasitized leafhopper is to be found usually
wherever any leafhoppers occur.
In February a brief visit was made to the Federated Malay
States where conditions as regards leafhoppers and their enemies
were found to be about as in China. A search was begun for
the cane borer beetle, which was continued in Java; Dr. Muir
arrived at Batavia on March 10th and spent several months in the
different sugar cane sections of Java, without finding any evidence
of our cane borer beetle, or any direct parasites on related beetles
in banana and palm trees.
On July 21, he left Java for a few weeks' search for the borer
in Borneo, returning to Batavia in September, from which place
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another start was made in October, 1907. The search for the
natural home of the beetle borer was continued in Amboina and
Larat, where at last this insect was found in sago and pinang
palms and in sugar cane. No success was had in finding parasites
for several months, however. Finally, in January, 1908, a tachinid
fly* was found attacking the grubs or larvae of this borer. Eight
months were then spent at Amboina in studying this parasite and
breeding it for shipment to Honolulu; but as the parasite could
not survive such a long journey, attempts were made to establish
a relay station at Hongkong. This station, which was to have
been conducted by F. W. Terry, was not successful as the tachinids
always died en route. Finally, Dr. Muir tried taking living ma
terial with him to Hongkong, but the flies all died the day before
his arrival. This venture having failed, Dr. Muir left Hong
kong in November, 1908, for further explorations, visiting Ceram
and Makassar, en route to New Guinea, where he landed at Port
Moresby in April, 1909. Here for the first time, the tachinid
parasite, that was breeding so well on the borer grubs in palm
trees at Amboina, was found attacking a high percentage of the
borer grubs in sugar cane. At once preparations were made for
stocking cages with borer-infested cane in which the borers were
to be parasitized, and then brought to Honolulu. Several months
were required for this, and when eventually the cages were in
readiness for the long journey, Dr. Muir fell ill with typhoid fever
just prior to leaving Port Moresby, New Guinea, so that on
arriving at Brisbane, Queensland, he was compelled to go to a
hospital where he remained for five weeks. His cages were for
warded to Honolulu, arriving there September 15, 1909. Over
200 of the tachinid flies had matured en route, but, lacking the
personal care that had been planned for them, all had died before
their arrival in Honolulu. Thus is recorded another failure in
the introduction of this parasite.
As soon as he had recovered sufficiently in the Brisbane hos
pital, Dr. Muir came on to Honolulu for further recuperation,
arriving about the end of October, after an absence.from Hono
lulu of three years and three months, most of which time was
spent in tropical jungles where he was exposed to the dangers
from wild animals, venomous snakes and insects, as well as to
tropical diseases prevalent in those regions.
*Ceromasia sphenophori Vill.
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At once plans were made for further attempts to introduce this
parasite on the cane borer. Dr. Muir left Honolulu, January 8,
1910, on the final endeavor which resulted in the transportation of
the living parasite to Honolulu and its establishment in the cane
fields of Hawaii. The procedure this time was the establishing
of a relay breeding station at Mossman, Queensland, cared for
by Mr. J. C. Kershaw. In cages here the tachinid was bred from
material brought by Dr. Muir from New Guinea. Of the first
generation of parasites reared in these cages, a portion was taken
in the puparium stage to Fiji, where at Nausori another relay
breeding station was established. From the next generation of
parasites produced here, living material was brought to Honolulu
by Dr. Muir on August 16, 1910. Mr. Kershaw arrived a month
later with more material reared in Fiji. From both of these lots
there were sufficient adult parasites to allow some to be liberated
in a few cane fields, while others were retained for breeding in
cages. Altogether, over four years were occupied on this project;
from the beginning until living parasites were landed in Honolulu.
The results obtained in checking the cane borer after the parasite
was established and fully distributed, more than justified the time,
effort and expense involved.
Staying a short time, until the breeding of the tachinid was
well started, Dr. Muir sailed from Honolulu, October 4, 1910,
for a well-earned leave, going to England for a year, and return
ing to Honolulu, October 11, 1911.
The next large project undertaken by Dr. Muir, was the en
deavor to find and introduce natural enemies of the cane root
grub, Anomala orientalis (Waterhouse), which in 1912 was found
established in cane fields in the Pearl Harbor district of Oahu.
There was little or no encouragement to be had from previous
efforts to control root grubs by natural enemies in other parts of
the world. However, after duly considering the situation, Dr.
Muir believed that an attempt should be made to control the
spread of Anomala in our cane fields by this method. He left
Honolulu for Japan, March 28, 1913, that country being the home
of Anomala orientalis. A number of valuable natural enemies
were found working on Anomala there and efforts were made to
introduce some of them here, but none ever became established.
After about a year in Japan, search was made in Java, Formosa
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and the Philippines for parasites of closely related species of root
grubs that might possibly be utilized against. Anomala. The break
ing out of the World War disturbed transportation from those
regions, and it was found that the Philippines were the most favor
able place in which to work and to secure dependable transporta
tion for consignments of parasites. A large number of root-grub
enemies were studied in the Philippines, headquarters being estab
lished at the College of Agriculture at Los Banos, where every
facility for the work was rendered. Dr.-Muir was assisted in the
work here by Mr. H. T. Osborn and Dr. F. X. Williams, and
large quantities of some of the parasites were reared for shipment
to Honolulu, and many consignments were made during 1915,
1916 and 1917.
Of the numerous parasites of several kinds that were handled,
Scolia nianilae Ashmead, the wasp which parasitizes the Anomala
grub was the only one to become established in our cane fields.
It was first found established and breeding on Anomala grubs
September 16, 1916. In the four years since its discovery,
Anomala had spread over a considerable area of cane land ad
jacent to Pearl Harbor. As soon as Scolia was found established
in one field, assistance was given it in spreading throughout the
Anomala-infested area. This was accomplished during the next
year, and the wasp proved so efficient that attempts to introduce
additional parasites on Anomala were discontinued. This project
turned out to be the first successful control of a root grub by
means of natural enemies.
During the four years involved in this work, Dr. Muir re
turned to Honolulu once or twice; on one trip, coming via
Formosa, he brought some leafhopper egg-parasites, one of which
(Ootetrastichus formosanits Timberlake) became established and
spread throughout the cane fields of the islands and was an addi
tional factor in the control of the sugar cane leafhopper. It per
sists to the present time, even where the leafhopper is normally
scarce.
On October 31, 1917, Dr. Muir left for England to engage in
war service for his native country in the trying days of the World
War. He returned to Honolulu a year later on October 28, 1918.
In the meantime he had married Margaret Annie Sharp on April
9, 1918, the daughter of Dr. David Sharp, the noted entomologist
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who contributed much to the study of Hawaiian insects and to
the Fauna Hawaiiensis. Mrs. Muir accompanied Dr. Muir on his
return from England, and also on his last trip in search of para
sites to Australia, which was begun early the next year.
Although there now existed a fairly satisfactory control of
the sugar cane leafhopper by the introduced parasites previously
mentioned, nevertheless in a few plantations there were recur
rences of leafhopper outbreaks which were of considerable im
portance. The purpose of Dr. Muir's last trip May 18, 1919, to
June 21, 1920, was to endeavor to find what additional factors
controlled the leafhopper in the Queensland cane fields. After
considerable research, he found that a small bug, Cyrtorhinus
mundulus (Breddin), of the family Miridae, lived by sucking the
contents of the eggs of the leafhopper. The introduction of this
bug into Hawaii was soon accomplished, chiefly from Fiji (where
it was known to occur), by Mr. C. E. Pemberton the following
year, September to November, 1920. This bug was reared and
colonies distributed for a year, and from thereafter when it be
came thoroughly established, the control of the leafhopper pest
in Hawaiian cane fields was practically complete. There have
been slight outbreaks occasionally, but the Cyrtorhinus bug was
always prompt to find them, and would soon increase to numbers
sufficient to regain control. It has been thought that if this bug
had been the only leafhopper enemy introduced it might of itself
have been able to sufficiently control the leafhopper.
The total results of the major introductions above enumerated
have been the saving of millions of dollars to the sugar industry
in Hawaii, and the comparative freedom from destructive insect
pests in the cane fields.
After returning from the last trip to Australia, Dr. Muir
established his home in Honolulu. Much of his time was now
devoted to systematic studies in Homoptera, particularly the Ful-
goroidea. This is the group which contains the family Delpha-
cidae to which the cane leafhopper belongs. In his travels Dr.
Muir made a specialty of studying and collecting sugar cane leaf-
hoppers as well as other related leafhoppers. Many species of
these were named and described by him in numerous papers in
cluded in the bibliography which follows. He became intensely
interested also in the leafhoppers of the forests of Hawaii, and
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added many species to those already known, these new species of
the Hawaiian fauna being published in the Proceedings of the
Hawaiian Entomological Society. Dr. Muir eventually devoted
himself to the study of leafhoppers the world over, and was
recognized as a world authority on the leafhoppers of the family
Delphacidae. Just before his death he was planning to work up
a large collection from South America.
Dr. Muir's health had been undermined by so much time spent
in unhealthful tropical jungles, etc., and he went to England at
intervals, spending most of the years 1927 and 1928 there. On
his return from England, September 12, 1928, arrangements were
made for his retirement from active service at the Experiment
Station, H.S.P.A. He left Honolulu on November 17, 1928, to
make his home in England, and had made preparations for carry
ing on systematic work there in his favorite family of leafhoppers,
which work, however, he was not able to pursue because of his
failing health.
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